Background/Method. Decision aids have not been widely tested in diverse audiences. The authors conducted interviews in a 2 2 race by education design with participants who were 50 years old (n = 188). The decision aid was a be
I
nformed decision making by patients is the gold standard in health care, particularly for utility-sensitive decisions such as treatment for benign prostatic hyperplasia. [1] [2] [3] Patient decision aids (DAs) using print, video, and Internet media are increasingly being developed to explicitly inform patients about treatment choices and to involve them in decision making. Since DAs have grown out of expected utility theory and technology assessment, little research has focused on DAs as communication media. DA evaluations have used knowledge as an outcome measure, implicitly recognizing the importance of their communication function. However, further investigation of their effectiveness as communication instruments is needed. In a recent report, "Speaking of Health: Assessing Health Communication Strategies for Diverse Populations," the Institute of Medicine (IOM) pointed to the research implications of health communication and behavior change research. 4 The insights are important for emerging research into the efficacy and effectiveness of decision aids. The IOM report indicates that diversity may influence the effectiveness of health communication. For example, a given health behavior change may be attitudinally driven in one population, normatively driven in another, and primarily under the influence of personal agency in a 3rd population. Furthermore, theories of communication and behavior change recognize that sources and channels that are perceived as credible by one population may be distrusted or not used by another. For DAs to be broadly applicable across the population, it is important to investigate potential influences of race/ethnicity* and education on the interpretation of information and acceptability of shared decision making. The IOM summary findings and recommendations indicate that few studies of communication interventions address their relative effectiveness across relevant diverse groups, and they found none that systematically compare various approaches to addressing diversity or compare those approaches with efforts that ignore diversity altogether. As part of a larger study, we investigated the effects of race and education on knowledge and readiness to make a treatment decision following use of a previously developed DA videotape program for benign prostatic hyperplasia (BPH). The program, produced by the Foundation for Informed Medical Decision Making (FIMDM), is already in wide use and respects diversity in subtle ways. Black and white men are included in the program in patient and professional roles, but the program is meant for a general audience. This preliminary investigation of an existing DA used in an age-appropriate setting that approximates the intended usage is designed to generate initial insights and guide future research into use of decision aids as communication tools in diverse audiences.
BACKGROUND
Informed decision making and evidence-based medicine have entered the rhetoric of health care but are often not practiced. 5 Clinical decision analysis as an analytic tool to synthesize evidence and to help clinicians make decisions under conditions of uncertainty has a small but dedicated following among practitioners. DAs, designed for patients, are frequently applications of results of decision analytic models and are intended to support rational decision making in actual clinical encounters by presenting data in ways that reflect expected utility theory. 6, 7 The decision analytic perspective behind DAs often is reflected in explicit data describing tradeoffs of harms and benefits and on provider/patient shared decision making. 8, 9 Developers have produced DAs for numerous clinical dilemmas, mostly utility-sensitive treatment choices, although non-utility-sensitive problems are being addressed more frequently. 10, 11 Decisions are most frequently those that occur at one point in time, such as surgical or medical therapy for stable angina, 10,12 flu shot acceptance, 13 lumpectomy versus mastectomy for early-stage breast cancer, and screening and followup for prostate cancer.
14 DA formats have included primarily workbook, 15, 16 video, 9 and Internet 17 formats. In health communication research, investigators [18] [19] [20] [21] [22] have demonstrated the difficulty patients frequently have in understanding medical information. The IOM report, Priority Areas for National Action, suggested that patient self-management, together with health literacy, constitutes one of the priority areas that can transform health care quality. 3 It has been reported that 46% of American adults are functionally illiterate in dealing with the health care system. 23 The literacy deficit is frequently greater than would be predicted from years of schooling completed. Difficulty experienced in comprehending medical instructions has been shown to be exacerbated in individuals with a high school or less education. 24 Use of both written and verbal communication has been shown to be the most effective way of increasing patient understanding and compliance.
DAs aim to assist patients in making personal treatment choices consistent with evidence about the consequences of medical alternatives and with their own values. Doing so means understanding probability; weighing risks, benefits, and personal values; and becoming willing to engage in shared decision making with providers. Few studies of DAs have been carried out among ethnically diverse users, and none that we have identified have explicitly addressed the impact of literacy on knowledge, readiness to make a decision, or actual decisions. 2 We investigated the impact of education and health literacy on knowledge and readiness to make a decision in the context of a decision aid previously demonstrated to be efficacious in a general population.
METHODS

Health Information for Patient Decision Making (HIPD) Study Objectives
The overall objective of the HIPD study was to examine how a racially and educationally diverse sample of men interpret and use information in reaching informed decisions about BPH treatment in response to a previously developed and tested educational videotape produced by the Foundation for Informed Decision Making. 8 The results reported in this article address the effects of race and education on knowledge and readiness to make a treatment decision after viewing a shared decision-making program videotape program for BPH. We hypothesized that 1) greater education and white race would result in greater increase in knowledge as a result of viewing the video and 2) college-educated men would be more likely than non-college-educated men to come closer to making a decision as a result of watching the videotape.
Measures
Men were recruited at age ≥50 years based on the prior probability that they would be experiencing at least a mild level of symptoms, making the problem realistic but not urgent. Symptom level was assessed by the American Urologic Association (AUA) BPH symptom scale, a 35-point scale in which 0-7 = mild, 8-19 = moderate, and 20-35 = severe. 26 Symptom bother, previously shown to predict treatment decision making, was assessed on a scale ranging from 0 to 12, modified from Barry and others. 1 There were 4 responses ranging from does not bother at all to bothers a lot. To document interaction with providers about BPH, participants were asked if they had ever been diagnosed with a prostate problem. General health was measured by the 5-point question from the SF-36.
Functional health literacy was measured by the standardized Short Test of Functional Health Literacy in Adults (S-TOFHLA). 27 This test has a 7-min time limit to answer 36 items based on several prose passages. Scores of 0 to 16 are defined as inadequate literacy, meaning individuals cannot interpret prescription labels or blood sugar testing instructions or follow instructions to prepare for a stomach X-ray. Similarly, scores between 17 and 22 indicated marginal health literacy, and scores of 23 to 36 indicated adequate health literacy. The test was validated in a low-income urgent care center and medical clinic at Grady Memorial Hospital, an urban public hospital in Atlanta, Georgia, that primarily cares for indigent black residents of Fulton and DeKalb counties (20% had >12 years of schooling). In this setting, 54% of subjects who agreed to take the test were found to have adequate literacy. The test has good validity and reliability to identify individuals who require special assistance to achieve comprehension of health-related materials, with inadequate health literacy identifying those with severe difficulties. The developers of the scale reported that health literacy was strongly correlated with years of school completed with a significant difference between patients who had 8 years of school or less and those with education beyond high school. 25 For that reason, for recruitment purposes, we dichotomized education as high school or less and college educated or more. College educated was defined as having completed at least 1 year of a 4-year college education. Trade school was included only in high school. The knowledge measure used was a 20-item scale developed by the producers of the BPH video (J. Fowler, personal communication, 4 December 2000).
Attitude toward shared decision making was measured in response to the question, "Who should make the decision about your prostate problem?" with the Strull and Lo response frame 28 of "patient only," "mainly the patient," "shared," "mainly the doctor," and "doctor only." "Who should decide" was measured prevideo to function as a metapreference for involvement in decision making. 29 Readiness to decide was measured before and after the video by a 6-item decision stage item modified from Prochaska by adding a 6th (unchangeable) category, 30 in which 1 = precontemplation (haven't begun to think about choices), 2 = contemplation (haven't begun to think about choices but am interested in doing so), 3 = preparation (am considering the options now), 4 = action (am close to selecting an option), 5 = maintenance (have already made a decision but am willing to reconsider), and 6 = unchangeable (have already made a decision and am unwilling to change my mind).
Sample
A 2 (education level) × 2 (race) stratified sampling design was used in which the target enrollment was 50 men ≥50 years of age for each of 4 design cells; 188 total participants were recruited. Race was self-identified. Men from an urban area in Michigan were recruited via community organizations where they naturally gather (churches, union halls, clinics, barber shops, fraternal and service organizations, and retiree associations). The employment history of the subjects ranged from university professors to unemployed homeless shelter residents. All men having had prostate surgery or a diagnosis of prostate cancer were excluded from the subject pool. See Table 1 for sample characteristics. 
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HIPD Intervention Design
The HIPD study used a quasi-experimental, descriptive study design. Following collection of sociodemographic, clinical, and decision-making information, men viewed an educational videotape about BPH and its treatment. Men were asked questions before, during, and following the videotape, as relevant to addressing the descriptive study aims.
Interviewers and Training
Interviewers were matched with study participants on race and age. Ten male interviewers conducted approximately 15 to 20 interviews each, lasting between 2 and 3 h. Each interviewer attended 2 in-depth training sessions that included role-playing of standardized questions and probes, full practice interview sessions with the research team, and pilot interviews with research participants.
Human Subjects Protections
The university institutional review board for human research subjects reviewed and approved all study materials and procedures. Interviewers obtained verbal and written consent for participation at the beginning of interviews.
Stimulus Materials and Data Collection Procedures
Stimulus material was the 47-min FIMDM BPH videotape. 8 It has been extensively field tested and revised since its original development in 1989, and it was updated in 1999. This version included videotaped interviews with white and black patients representing a wide range of occupations. The narrator in the video, the purveyor of the shared decision-making message and summary information about pros and cons, was black. The videotape consisted of 5 key sections: introduction, 3 separate sections with information about treatment options (watchful waiting, medications, surgery), and summary. The sections on the treatment options included information about indications, potential benefits, potential risks, and case testimonials from men who had varying experiences with each of the treatments. The videotape was developed and tested to ensure a balanced presentation of information, including controlling for possible framing effects associated with the presentation of benefit and risk information. A variety of methods were used in the videotape to communicate benefit and risk information, such as oral reports from the videotape narrator, men providing testimonials, and various types of graphs and tables. An analysis of the literacy/reading level of the material according to the Fry criteria 31 was grade 11. In previous randomized clinical trials, patient satisfaction with the length and balance of program information presented and its helpfulness in decision making consistently have been high.
32-35
RESULTS
Recruitment of equal numbered groups by race (white = 0.53) and education (no college = 0.43) was largely successful (n = 188). See Table 2 .
As anticipated, participants represented men with moderate symptoms and low bother. General health was good/very good on average, and the majority had adequate health literacy. Just 8% (15/188) had inadequate or marginal functional health literacy.
As expected, having a prostate diagnosis was positively correlated with symptom severity (R = 0.41; P < 0.001); having a college education was positively correlated with income (R = 0.64; P < 0.001). It is interesting that despite the adequate variation in age, age was not correlated with an increase in symptom level in this group.
Knowledge was clearly low at baseline (x = 30% correct). After viewing the video, knowledge showed a modest increase to, on average, 50%. The message that they should be involved in decision making, on the other hand, showed a dramatic uptake, with men moving from "contemplation" to "action," a change of 2 out of 6 on the Decision Stage scale. Men who were least likely to have made a decision about treatment gained the most from the intervention (R = -0.505; P < 0.001 for correlation between decision stage and decision stage gain).
Effects of Education and Ethnicity
College-educated men, at baseline, tended toward wanting to make their own decisions about health care, whereas non-college-educated men tended toward de- siring a shared approach. Interestingly enough, although college-educated men scored higher at baseline on knowledge, having a college education did not affect the absolute increase in knowledge attributable to viewing the video, nor did it effect the movement toward being ready to make a decision, as reflected in the decision stage (Table 3) . Black subjects (Table 4) had lower prevideo knowledge scores, but their knowledge increase as a result of watching the video was the same as whites. White men had more diagnosed prostate problems and higher AUA symptom scores. Mean literacy scores were similar. There were no differences in income, contemplation of treatment, number with health insurance, or desire for a more or less dominant role in decision making.
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The multimedia format allowed presentation of some information items such as speech of the narrator, testimonials by various patients with BPH, and graphs or animated cartoons. Whether 1, 2, or all 3 different modes of information were used was unrelated to the knowledge gained. The number of correct knowledge items by category type (shared decision making, physiology, or treatment) was also unrelated to race or education. The questions most frequently gained from the video included the facts that symptoms can decrease spontaneously over time, that surgery is done mainly for relief of symptoms, that BPH may recur following operation, that impotence is an unlikely result of operation for BPH, and the definition of retrograde ejaculation.
To further test the hypothesis that education and race influence knowledge gain, we modeled absolute and percentage increase in knowledge as the dependent variable, with education, AUA symptom score, race, age, and previous knowledge as the independent variables (R 2 = 0.250). The only significant variables were preknowledge and age. In an analysis of covariance with increase in knowledge as the dependent variable, age and preknowledge as covariates, and education, symptoms, race, and S-TOFHLA as fixed factors, only preknowledge and age had significant mean squares (R 2 = 0.312). Change in readiness to make a decision was substantial across all groups and not influenced by race or education. A model with race, desire for involvement in decision making, education, and age as independent variables showed that no variable was significant (R 2 = 0.04). To further investigate the effectiveness of the video for those men with inadequate or marginal functional health literacy, we documented knowledge and decision stage scores descriptively, recognizing that the small number of such men is suggestive only (see Table  5 ). Surprisingly, 27% of the low-literacy group reported having a college education. Once again, even in the lowest literacy group, knowledge change scores were similar to those of the overall group; decision stage started higher and ended higher among the lowest literacy group. All statistical analyses were performed using SPSS 11.
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DISCUSSION
The hypothesized influence of race and education was modest. Baseline scores were higher for whites and for college-educated participants, but the increase in knowledge was similar across groups. Although this result is positive in reflecting equal gains among the less-well-educated group, the modest final knowledge scores of only 50% suggest that much of the detail in the 47-min video may not have been absorbed or was not well measured. The video strongly suggested that the decision to be made was to be a shared one. Whether it was this message or the increase in knowledge that occurred, all the groups of men felt empowered to make a treatment choice. An intriguing observation is that prior behavioral research suggests that attitude, perceived norms, and self-efficacy are proximal determinants of intention and behavior, 37, 38 but there is only limited support for the role of perceived risk. 39 These theoretical and empirical results need to be reconciled with the experimental observations of framing influences. It is possible that under conditions of full information, with balanced framing, as may be accomplished with DAs, effective decision support can be provided across populations. Present DA designs that establish shared decision making as a norm and explain the tradeoffs for patients may be particularly effective. The role of the risk information and the optimal presentation of risk cannot be fully established in this study.
This initial investigation of the role of education and race does appear to suggest that DAs may be effective in communicating information to diverse groups using a general, nontailored approach. Since there seemed to be no relationship between the number of different formats of knowledge presentation, our study does not identify which elements may have contributed to the success of the DA in allowing all groups to identify a treatment preference. Some explanations can be suggested from prior research in health communication. We speculated that because the tape was a multimedia presentation including a personable, competent black narrator; testimonials by real patients, both black and white; and graphs and animations to emphasize the material, it was able to address at least 2 of those groups effectively. It would be revealing to repeat the study with immigrant audiences not represented in the program. Others have demonstrated that a multimedia approach is useful in establishing effective communication with low-literacy individuals. 40 In this multimedia milieu, one does not have to read very well to understand the basic information. Furthermore, the basic health literacy of most of our subjects was adequate. (It is curious that 27% of our low-literacy group reported having a college education. This may be real variability or may reflect overreporting of education.) And finally, our research design may have reinforced the decisionmaking message since we stopped the tape 5 times to evaluate the subjects' decision making. This revisiting of the information on the tape over time may have emphasized the material.
The hypothesis that college-educated men would be more likely than non-college-educated men to move closer to making a decision as a result of watching the tape was not supported, and attempts to model the change with our objective data were not successful. This is encouraging but requires further research. These initial results suggest that, if anything, having a college education is associated with being slow to move to a decision. This may reflect an educated skepticism and/or a tendency to involve the expert physician in a final judgment. It does, however, suggest that social class and education may not be deterrents to use of DAs. Symptoms were positively correlated with baseline knowledge and decision stage, suggesting that individuals with symptoms had obtained more information about their disease and were more inclined to be considering treatment. However, neither symptoms nor baseline knowledge predicted the change toward decision making in a multivariate model. One must assume that it was the multimedia visual and aural video presentation that resulted in the movement toward making a decision about treatment.
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This analysis has several limitations. There are a relatively small number of subjects who had an "inadequate" S-TOHFLA. According to the National Adult Literacy Survey, 21% of US adults are functionally illiterate. Although our group had only 15 subjects with inadequate or marginal literacy, this may well have been due to the fact that our group was oversampled for college education compared to the general population. Despite the fact that the low-literacy group had a mean S-TOFHLA less than one-half of the high-literacy group, these men had a mean increase in knowledge of 3.5 compared to 4.3 in the high-literacy group. Similarly, the increase in decision stage of both groups was approximately 2.
The final knowledge score was approximately 50%, and this may have been due to the fact that the knowledge instrument may not have been sensitive to the key content useful to men in making decisions. Although it was developed by the video's authors, it has not been independently validated. Clearly, all men found the video useful to their decision making. The similarity in results, given this limitation, is encouraging. Furthermore, there were slightly fewer men in the non-collegeeducated black group than in others. This may have biased the results to decrease the differences between non-college-and college-educated men, although the absolute numbers do not appear to reflect a bias. However, participants were older than 50 years and experiencing mild to moderate symptoms, making the decision a realistic one for them. It is also possible that a purely clinical population might have responded differently. Our participants were recruited from the community, and they had no constraints on time to view the video. A potentially important sense in which the study does not reflect normal use of the videotapes is the presence of an interviewer. It is possible that highly educated men may be more willing to independently use an almost 1-h videotape.
CONCLUSIONS
Our results show surprisingly little difference in changes in knowledge and readiness to decide by education and ethnicity. This opens an important research avenue to identify what types of knowledge are absorbed from DAs and whether the shift toward a decision reflects the outcomes knowledge or the shared decision-making approach. The knowledge gain produced by the DA was the same among all groups, although the prevideo knowledge base was lower in blacks and in non-college-educated men. This suggests that a well-designed DA may be equally effective for men of different races/ethnicities and different education levels. The videotape resulted in a 2-level increase in the readiness to make a decision in all 4 groups. Our results suggest that elaborate efforts to tailor DAs to differences in ethnicity and education may not be the most important foci of future DA development. This is potentially important since tailoring to presumed differences always carries with it the potential for limiting access to information among groups assumed not to be able to understand sophisticated information. Significant cost savings would also result if general DAs did not require multiple modifications and were applicable to multiple ethnicities and individuals with varying education levels. We suggest that further research should focus on isolating effective information DA elements and combinations of elements across diverse audiences. Future research is also needed in other diverse populations, in time-constrained, clinical settings, with and without assistance in using the DA tools.
